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0 Emulsion polymerization process. 



0 A process for emulsion-polymerizing unsaturated monomer{s) is disclosed. When a hydrazine derivative 
having at least two hydrazine residues per molecule is added to the polymer dispersion obtained by said 
emulsion polymerization process, a polymer dispersion composition capable of forming a film which is excellent 
in blocking resistance, adhesiveness to an alkyd resin film, water-resistant adhesiveness to an alkyd resin film 
and water-resistant anti-whftening can be obtained. 
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EMULSION POLYMERIZATION PROCESS 



FIELD OF THE INVENTION 



5 The present invention relates to a process for emulsion-polymerizing unsaturated monomer(s). When a 
hydrazine derivative having two or more hydrazine residues per molecule is added to the polymer 
dispersion as obtained by the emulsion polymerization process of the present invention, a polymer 
dispersion composition capable of forming a film (coating film or adhesive film) which is excellent in. for 
example, blocking resistance, chemical resistance and solvent resistance on, for example, wood, metal. 

70 paper or slate materials or various molded synthetic resin products, i.e., a potentially crosslihkable polymer 
dispersion composition can be obtained. In addition, the film formed by the polymer dispersion. composition 
is excellent in water-resistant ant-whitening, water-resistant adhesiveness and rust resistance. 



IS BACKGROUND OF THE INVENTION 



The present inventors previously proposed an emulsion polymerization process which comprises: (A) 
employing as a dispersant a water soluble carbonyl group-containing copolymer comprising (a) 0.5 to 99.5 

20 % by weight of a carbonyl group-containing monomer unit having at least one akiehyde or keto group and a 
polymerizabie double bond per molecule: (b) 99.5 to 0.5 % by weight of a monomer unit selected from 
among a monooleflnically unsaturated carboxylic acid having 3 to 5 caritxsn atoms, an amkje of said 
unsaturated carboxylic acid, an N-alkyI and/or N-alkylol derivative of said unsaturated carboxylic add amide 
and a monooleflnically unsaturated sulfonic acid; and (c) 0 to 70 % by weight of a monomer unit selected 

25 from among an alkyi (meth)acrylate an alkyi moiety of which has 1 to 8 carbon atoms, a vinyl aromatic 
compound, a vinyl halide. ethylene, acrylonitrile. methacrylonitirie. a saturated carboxylic acid vinyl ester 
and a l.3-diene. with the total amount of the monomer units as defined in (a) to (c) being 100 % by weight 
and (B) emulsion-polymerizing, including copolymerizing. unsaturated monomer(s) having polymerizabie 
double bond(s) (cf. Japanese Laid Open Patent Application No. 104902^83). However, subsequent studies 

30 have revealed that a film of a polymer dispersion composition, which is prepared by adding a hydrazine 
derivative having at least two hydrazine residues per molecule to ttie polymer dispersion as obtained by the 
above process, is unsatisfactory in water-resistant anti-whttenlng. water-resistant adhesiveness and rust 
resistance, tiiough said film is excellent in blocking resistance, solvent resistance and adhesiveness to an 
alkyd resin film. 

35 

SUMMARY OF THE INVENTION 



40 An object of the present invention is to provide an emulsion polymerization process. When a polymer 
dispersion obtained by the process of the present invention is blended with a hydrazine derivative having at 
least two hydrazine residues per molecule, a potentially crossllnkable polymer dispersion composition, 
which can form a film excellent not only in, for example, solvent resistance and blocking resistance but also 
in water-resistant anti-whitening, water-resistant adhesiveness and rust resistance, is obtained. - 

45 The present inventors have conducted extended studies in order to overcome the above problem and ^ 
consequently achieve the present invention. 

Accordingly, the emulsion polymerization process of the present invention comprises: (A) employing as 
a dispersant a water soluble copolymer which Is obtained by adding an alkali to a carbonyl group-containing 
copolymer, which comprises (a) 0.5 to 27 % by weight of a carbonyl group-containing monomer unit having 

50 at least one aldehyde or keto group and a polymerizabie double bond per molecule; (b) 2 to 28.5 % by 
weight of a monooleflnically unsaturated carboxylic acid unit having 3 to 5 carbon atoms; (c) 71 to 97 % by 
weight of a monomer unit selected from among an alkyi acrylate an alkyi moiety of which has 1 to 8 carbon 
atoms, an alkyi methacrylate an alkyi moiety of which has 1 to 8 carbon atoms, a vinyl aromatic compound. 
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a vinyl halide. acrylonitrile. methacrylonitrde and a saturated carboxylic acid vinyl ester: and (d) 0 to 10 % 
by weiglit of a monomer unit other than those as defined in (a) to (c). with the total amount of the monomer 
units as defined in (a) to (d) being 100 % by weight to thereby water-solubllize the same and (B) emulsion- 
polymerizing, including copolymerizing. unsaturated monomer(s) having pclymerizable double bond(s). 

5 

DETAILED DESCRIPTION OF THE INVENTION 



70 Examples of the monomer forming the monomer unit (a) of the carbonyl group-containing copolymer to 
be used in the preparation of the dispersant in the emulsion polymerization process of the present invention 
include acrolein, diacetone acrylamide. formylstyrol. a vinyl alkyi ketone having 4 to 7 cartx)n atoms such 
as vinyl methyl ketone, vinyl ethyl ketone or vinyl butyl ketone, an acryloxyalkylpropenal or methacryloxyal- 
kylpropenal of the following general formula: 

76 

0 H R4 H 

111/ 

H2C=C-C-0-C-C-C 

I 1 1 \ 

Rl R2 R3 0 

wherein represents a hydrogen atom or a CH3 group: R^ represents a hydrogen atom or an alkyI group 
25 having 1 to 3 carbon atoms: R^ represents an alkyI group having 1 to 3 carbon atoms; and R* represents an 
alkyI group having 1 to 4 carbon atoms, dfacetone acrylate. acetonitrlle acrylate. diacetone methacrylate. 2- 
hydroxypropyl acrylate acetyl acetate and butanedioi-1 ,4-acryiate acetyl acetate. Among these monomers, 
diacetone acrylamide. acrolein and vinyl methyl ketone are particularly preferable. The copolymer may 
comprise two or more of these monomer units (a). 
30 The carbonyl group-containing copolymer may comprise 0.5 to 27 % by weight, preferably 5 to 25 % 
by weight, of the monomer unit (a) based on the total amount of the monomer units as defined in (a) to (d). 
When the content of said monomer unit (a) is lower than the above range, the content of the aldehyde or 
keto group in the copolymer becomes too small, which brings about insufficient improvement of the film 
properties such as blocking resistance of the polymer dispersion composition obtained by adding a 
35 hydrazine derivative to the polymer dispersion obtained by the emulsion polymerization. On the other hand, 
when the content of the monomer unit (a) exceeds the above range, the relatively lowered content of the 
monomer unit (b) causes insufficient water-solubilizatfon of the obtained copolymer at the addition of an 
alkali thereto. Thus the emulsion polymerization system of the present invention becomes unstable in this 
case. 

^ The monomer forming the monomer unit (b) in said copolymer is a monoolefinically unsaturated 
carboxylic acid having 3 to 5 carbon atoms. Said cariDoxylic acid may be either a monocarboxylic acid or a 
dicarboxylic acid. Preferable examples of the monomer forming said monomer unit (b) include acrylic acid, 
methacrylic acid, itaconic acid and maleic acid. The copolymer may comprise two or more of these 
monomer units (b). 

^ The copolymer may comprise 2 to 28.5 % by weight, preferably 5 to 15 % by weight, of the monomer 
unit (b) based on the total amount of the monomer units as defined in (a) to (d). When the content of said 
monomer unit (b) is lower than the above range, the water-solubilization of the copolymer at the addition of 
an alkali thereto becomes insufficient, which makes the resulting polymer system at the emulsion 
polymerization unstable. On the other hand, when the content of the monomer unit (b) exceeds the above 
J so range, the relatively lowered content of the monomer unit (a) brings about insufficient improvement of the 

film properties of the polymer dispersion composition prepared by adding a hydrazine derivative to the 
polymer dispersion obtained through the emulsion polymerization. Further the resulting copolymer becomes 
excessively hydrophiiic at the addition of an alkali tiiereto in this case, which lowers the water resistance of 
the film formed by tiie polymer dispersion composition obtained by adding a hydrazine derivative thereto. 

ss Examples of the monomer forming the monomer unit (c) in said copolymer include an alkyI acrylate or 
alkyI methacrylate an alkyI moiety of which has 1 to 8 cartjon atoms such as methyl acrylate. methyl 
methacrylate. ethyl acrylate. ethyl methacrylate. isopropyl acrylate. isopropyl metiiacrylate. n-propyl ac- 
rylate. n-propyi methacrylate, n-butyl acrylate. n-butyl metiiacrylate. isobutyl acrylate. isobutyl metiiacrylate, 
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t-butyl acrylate or t-butyl methacrylate, a vinyl aromatic compound such as styrene. a vfnyl halkle such as 
vinyl chloride, vinyl bromide or vinylidene chloride, aery Ion itrile. methacrylonitrile and a saturaM carboxylic 
acid vinyl ester such as vinyl acetate or vinyl propionate. Among these monomers, an alkyi acrylate or atkyi 
methacryiate an alkyl moiety of which has 1 to 8 carbon atoms and vinyl acetate are particularly preferable. 

5 The copolymer may comprise two or more of these monomer units (c). 

The copolymer may comprise 71 to 97 % by weight, preferably 75 to 90 % by weight, of the nrK^nomer 
unit (c) based on the total amount of the monomer units as defined in (a) to (d). When the content of the 
monomer unit (c) is less than the above range, a film of a polymer dispersion composition obtained by 
adding a hydrazine derivative thereto has poor water-resistant adhesiveness, water-resistant anti-whitening 

10 and rust resistance. Although the reason therefor has not been sufficiently clarified yet. it is assumed that a 
lower content of the monomer unit (c) in the copolymer would lower the surface tension reducabiiity of the 
product obtained by adding an alkali to the copolymer, which might enlarge the particle size of the polymer 
dispersion obtained through the emulsion polymerization with the use of said product as a dispersant. On 
the other hand, when the content of the monomer unit (c) exceeds the above range, the relatively lowered 

IS contents of the monomer units (a) and (b) result in insufficient improvement of the film properties such as 
blocking resistance of the polymer dispersion composition obtained by adding a hydrazine derivative to the 
polymer dispersion or in insufficient water-solubilization of the copolymer at the addition of an alkali thereto, 
which would lower the stability of the emulsion polymerization system. 

The copolymer further comprises the monomer unit (d) other than those as defined in (a) to (c). The 

20 copolymer may comprise 0 to 10 % by weight of the monomer unit (d) based on tine total amount of the 
monomer units as defined in (a) to (d). That is to say. the monomer unit (d) is not an essential component. 
Examples of the monomer forming the monomer unit (d) in said copolymer include a monoolefinically 
unsaturated carboxylic acid amide such as acrylamide. methacrylamide or itaconamide, an N-alkyI and/or 
N-aikylol derivative of a monoolefinically unsaturated carboxylic acid amide such as N-methyl acrylamide. 

25 N-lsobutyl acrylamide, N-methylol acrylamide. N-methylol methacrylamide or N-ethoxymethyl acrylamide 
and a monoolefinically unsaturated sulfonic acid such as vinylsulfonic acid and methylacrylamide propansul- 
fonic acid. The copolymer may comprise two or more of these monomer units (d). 

When an alkali is added to the carbonyl group-containing copolymer as described above in detail, the 
carboxyl groups contained in said copolymer are partially or completely neutralized and thus water- 

30 solubilized to thereby give a water soluble copolymer. In the emulsion polymerization process of the 
present invention, said water-solubilized copolymer is employed as a dispersant. Examples of the alkali to 
be added in order to water-solubilize said carbonyl group-containing copolymer include not only inorganic 
water soluble alkalis such as sodium hydroxide or potassium hydroxide and inorganic salts which become 
alkaline when dissolved in water such as sodium hydrogen carbonate or sodium pyrophosphate but also 

35 aqueous ammonia and organic amines. It is not always necessary to add the alkali to the cart)onyl group- 
containing copolymer after the formation of said copolymer. Thus it is sometimes possible to add the alkali 
to a monomer, which is to be formulated into the monomer unit (b), to thereby neutralize said monomer and 
then copolymerize the same with other ones. 

The emulsion polymerization process of the present invention comprises emulsion-polymerizing unsatu- 

40 rated monomer(s) having polymerizable double bond(s) with the use of the carbonyl group-containing 
copolymer, which has been water-solubilized by adding an alkali thereto, as a dispersant 

Various monomers may be used as the unsaturated monomer to be emulsion-polymerized depending 
on, for example, the purpose of the obtained polymer dispersion. Examples thereof include an aromatic 
vinyl monomer such as styrene. a-methylstyrene or chlorostyrene; an unsaturated carboxylic acid such as 

45 acrylic acid or methacrylic acid; an unsaturated carisoxylic acid amide such as acrylamide or 
methacrylamide: an acrylate such as methyl acrylate, ethyl acrylate or butyl acrylate: a methacryiate such 
as methyl methacryiate or ethyl methacryiate; a vinyl halide such as vinyl chloride, vinyl bromide or 
vinylidene chloride; a vinyl ester such as vinyi acetate or vinyl propionate: a conjugated diene such as 
butadiene or isoprene; and ethylene. These monomers may be appropriately selected depending on, for 

50 example, the use of the obtained polymer dispersion. In general, two or more monomers are copolymerized 
together. 

Tlie emulsion polymerization of the present invention may be carried out in a conventional manner 
except that the product obtained by adding an alkali to the carbonyl group-containing copolymer as 
specified above is used as a dispersant. As a matter of course, a polymerization initiator is further 
55 employed. In addition, an emulsifier and a dispersant other than the one as specified above may be further 
employed. 

Examples of the initiator include a persulfate such as potassium persulfate or ammonium persulfate: a 
peroxide such as hydrogen peroxide, benzoyl peroxide, cumene hydroperoxide or t-butyl hydroperoxide; 
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and azobisisobutyronitrile. It is particularly preferable to use a water soluble initiator or a redox initiator 
wherein a reductant is combined with one of the abovementioned initiators. 

Examples of the emulsifier to be used together include an anionic surfactant such as a higher alcohol 
sulfate, an alkyi benzensulfonate, a polyoxyethylene alkyJ sulfate and a polyoxyethylene alkyi phenol ether 
5 sulfate and a nonlonic surfactant such as a polyoxyethylene alkyi ether, a polyoxyethylene alkyi phenol 
ether, ethylene oxide/propylene oxide block copolymer and a sorbitan derivative. 

In the emulsion polymerization of the present invention, a dispersant other than the one as specified 
above, for example, polyvinyl alcohol or hydroxyethyl cellulose may be sometimes used together. However, 
it is preferable to minimize the amount of any dispersant other than the specified one to thereby avoid to 
70 lower the excellent properties of the resulting polymer dispersion. 

The emulsion polymerization is to be generally effected at a temperature of 40 to 98* C, preferably 60 
to 90* C, although it is not restricted thereby. 

The dispersibility of the carbonyl group-containing copolymer, which has been water-solubtlized by 
adding an alkali thereto, to be used as a dispersant In the emulsion polymerization of the present invention 
75 reduces at an acidic region. Thus it is required to take special care In such a case. For example, when an 
unsaturated carboxylic acid monomer such as acrylic acid or methacryllc acid is to be emulsion- 
polymerized according to the process of the present invention or a persulfate is to be used as an initiator, 
the polymerization system is liable to be acidic. In these cases, it is preferable to stabilize the system by 
adding an alkali thereto. 

20 The polymer dispersion as obtained by the emulsion polymerization of the present invention contains 
the water soluble carbonyl group-containing copolymer employed as the dispersant In the emulsion 
polymerization. When a hydrazine derivative having at least two hydrazine residues per molecule is added 
to the polymer dispersion to thereby give a polymer dispersion composition, the aldehyde or keto group in 
the dispersant copolymer would crosslink with the hydrazine residues in the hydrazine derivative. Thus the 

25 dispersant becomes insoluble in water. Therefore a film of the resulting polymer dispersion composition is 
excellent in, for example, chemical resistance, blocking resistance, solvent resistance and adhesiveness to 
an alkyd film. In addition, tiie polymer dispersion composition, which is obtained by adding a hydrazine 
derivative to the polymer dispersion obtained by the emulsion polymerization of the present invention and 
comprising fine particles, has excellent film-forming properties and gives a film having significantly 

30 improved water resistance, in particular, water-resistant anti-whitening, water-resistant adhesiveness and rust 
resistance. Therefore the polymer dispersion obtained by the emulsion polymerization of tiie present 
Invention Is highly useful as. for example, a paint, a maintenance material for coatings, a binder for 
nonwoven fabric or an adhesive for paper or fabric. 

The hydrazine derivative to be added to the polymer dispersion obtained by the emulsion polymeriza- 

35 tion of tfie present invention has at least two hydrazine residues per molecule. Examples thereof include a 
dicarboxylic add dihydrazide having 2 to 10, in particular 4 to 6, carbon atoms such as oxalic dihydrazlde, 
malonic dihydrazide, succinic dihydrazide, glutalic dihydrazide. adlplc dihydrazide, sebacic dihydrazide, 
maleic dihydrazide, fumaric dihydrazide or itaconic dihydrazide; and an aliphatic water-soluble dihydrazine 
having 2 to 4 carbon atoms such as etiiylene-1,2-dihydrazine, propylene-1,3-dihydrazine and butylene-1,4- 

40 dihydrazine. Further a polymer represented by tiie general formula: 



45 



3 



k X CONHNH2/ i 



/ m 



/ n 



50 wherein X represents a hydrogen atom or a carboxyl group; Y represents a hydrogen atom or a methyl 
group; A represents an acrylamide unit, a metiiacrylamide unit, an acrylate unit, a methacrylate unit or an 
maleic anhydride unit; B represents a monomer unit copolymerizable with acrylamide. methacrylamide, 
acrylate. metfiacrylate or maleic anhydride: and 1, m and n represent numbers satisfying the following 
relations: 

55 

2 % by mol ^ I ^ 100 % mol 

0 % by mol ^ (m + n) :S 98 % by mol 

(I + m + n) = 100 % by mol 
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may be used as the hydrazine derivative. Such a polymer is described in detail in. for example. Japanese 
Laid-open Patent Application No. 6535/80. 

To further illustrate the present invention, the following Dispersant-Preparation Examples. Examples. 
5 Comparative Examples and Test Examples will be given, wherein every part and % are by weight unless 
otherwise noted. 



DISPERSANT-PREPARATION EXAMPLE 1 

70 

The air in a reactor provided with a thermostat an anchor-type stirrer, a reflux condenser, a supply 
tank, a thermometer and a nitrogen inlet was replaced with nitrogen gas. Then 200 parts of butyl cellosolve 
was introduced thereto. 
75 Separately feed materials I and II of the following compositions were prepared. 



Feed material 1 


(part) 


Diacetone acrylamide 


30 


Acrylic add 


9 


Methyl acrylate 


81 


Butyl acrylate 


30 


Feed material II 


(part) 


Butyl cellosolve 


100 


Azobisisobutylonitrile 


6 



Subsequently the content of the reactor was heated to 80*0 and the feed materials I and II were 
homogeneously and continuously added thereto within three hours under stirring to thereby react these 
materials with each other. After the completion of the addition, the resulting mixture was maintained at 
80 * 0 for additional one hour to thereby complete the polymerization. The obtained polymerized product 
was cooled to room temperature to thereby give a solution of a carbonyl group-containing copolymer in 
butyl cellosolve. 

Table 1 shows the composition, namely, the content of each monomer unit of the carbonyl group- 
containing copolymer thus obtained. 

The organic solvent, i.e.. butyl cellosolve was almost completely removed from the obtained solution of 
the carbonyl group-containing copolymer through distillation on a rotary evaporator. Then the residue was 
neutralized with an aqueous solution of sodium hydroxide and then diluted with water to thereby give an 
aqueous solution of a dispersant of a concentration of 20 %. 



DISPERSANT-PREPARATION EXAMPLES 2 AND 3 



The polymerization procedure of the Dispersant- Preparation Example 1 was repeated except varying 
the monomer and the amount thereof to thereby give solutions of carbonyl group-containing copolymers 
each having the composition as shown in Table 1. Tfun each copolymer solution was treated in the same 
manner as the one described in Dispersant-Preparation Example 1 to thereby give an aqueous solution of a 
dispersant. Detailed results are shown in Table 1. 



DISPERSANT-PREPARATION EXAMPLE 4 



The air in the same reactor as the one used in Dispersant-Preparation Example 1 was replaced with 
nitrogen gas and 200 parts of water and one part of sodium lauryl sulfate were introduced thereto. 
Separately feed materials 1 and II of the following compositions were prepared. 
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Feed material 1 


(part) 


Water 


90 


Sodium lauryl sulfate 


0.5 


Sodium metabisulfite 


0.5 


Di acetone aery (amide 




Mettiacrylic add 


9 


Methyl methacrylate 


39 


Vinyl acetate 


75 


Feed material II 


(part) 


Water 


50 


Sodium persulfate 


2 



Then the content of the reactor was heated to 85*C and the feed materials I and II were homoge- 
neously and continuously added thereto under stirring within three hours. After the completion of the 
addition, the content of the reactor was heated to 90* C and then maintained at this temperature for 1.5 
hours to thereby complete the polymerization. After the completion of the polymerization, the reaction 
mixture was cooled to room temperature to thereby give an aqueous dispersion of a carbonyl group- 
containing copolymer. 

Table 1 shows the composition of the carbonyl group-containing copolymer. 

The aqueous dispersion of the carbonyl group-containing copolymer thus obtained was neutralized with 
an aqueous solution of sodium hydroxide to thereby give an aqueous solution of a dispersant which is 
shown in detail In Table 1. 



DISPERSANT-PREPARATION EXAMPLE 5 



The procedure of the Dispersant-Preparation Example 1 was repeated except substituting the monomer 
with another one to thereby give a copolymer solution of the composition as shown in Table 1 . Then the 
copolymer solution was treated in the same manner as the one described In Dispersant-Preparation 
Example 1 to thereby give an aqueous solution of a dispersant which Is shown In detail in Table 1 . 

This aqueous dispersant solution was prepared as a comparative dispersant to be used in Comparative 
Example 1. 



DISPERSANT-PREPARATION EXAMPLE 6 

40 

The air in the same reactor as the one used in the Dispersant-Preparation Example 1 was replaced with 
nitrogen gas and then 200 parts of water was introduced thereto. 

Separately feed materials I and II of the following compositions were prepared. 



50 



Feed material 1 


(part) 


Water 


100 


Acrylic acid 


80 


Diacetone acrylamide 


20 


Feed material II 


(part) 


Water 


100 


Potassium persulfate 


2.5 



Then the content of the reactor was heated to 90*C and the feed materials I and It were homoge- 
neously and continuously added thereto within three hours under stirring. After the completion of the 
addition, the reaction mixture was maintained at 90'C for additional one hour to thereby complete the 
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polymerization. 

The polymerized product thus obtained was cooled and diluted with water to thereby give an aqueous 

solution of a dispersant which is shown in detail in Table 1. This aqueous dispersant solution was prepared 
as a comparative dispersant to be used in Comparative Example 2. 

Table 1 





Dfspersant-Preparation Bcampie 




1 


2 


3 


4 


5 


8 


Polymerization solvent 


Butyl 


Butyl 


tsopropyl 


Water 


Butyl 


Water 


or dispersion medium 


cellosolve 


cellosolve 


alcohol 




cellosotve 




Copolymer composition (% by weight) 


Diacetone acrylamide 


20 


15 




18 


50 


20 


Acrolein 






15 








Acrylic acid 


6 




5 






80 


Methacryllc add 




10 




6 


10 




Methyl acrylate 


54 




40 








Methyl methacrylate 




55 




26 


20 




Butyl acrylate 


20 


20 


10 




20 




Vinyl acetate 






30 


50 






Dispersant 


neutralizing alkali 


NaoH 


NH3 


NaOH 


NaOH 


NaOH 


none 


cone, of aq. soln. 


20% 


20% 


20% 


20% 


20% 


20% 


Note 


Ex. 


Ex. 


Ex. 


Ex. 


C.Ex. 


C.Ex. 



30 



EXAMPLE 1 



35 300 parts of water and the aqueous dispersant solution (concentration: 20 %) as prepared in 
Dispersant-Preparation Example 1 were introduced into a reactor provided with a thermostat, an anchor-type 
stinrer. a reflux condenser, a supply tank, a thermometer and a nitrogen inlet. 
Separately feed materials I and II of the following compositions were prepared. 



Feed material 1 


(part) 


Methyl methacrylate 


220 


2-Ethylhexyl acrylate 


170 


Acrylamide 


10 


Feed material II 


(part) 


Water 


120 


Sodium persulfate 


2.5 


Sodium hydroxide 


0.8 



Then the air In the reactor was replaced with nitrogen gas. A 1/10 portion of the feed material I was 
introduced Into the reactor and heated to 90* C. Further a 1/10 portion of the feed material II was introduced 
thereto. Then the residual feed materials I and 11 were added to the reactor together by portions within 3 to 
3.5 hours. After the completion of the addition* the reaction mixture was maintained at 90*0 for additional 
1 .5 hours. Then the reactor was cooled to room temperature and aqueous ammonia was introduced thereto 
to thereby adjust the pH value of the reaction product to 7 to 8. Thus an aqueous dispersion of a copolymer 
was obtained. 

Table 2 shows the monomers, amounts thereof, the aqueous dispersant solution and the amount thereof 
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as well as the solid content and average partk:le size of the polymer dispersion thus obtained. 
EXAMPLES 2 TO 4 AND COMPARATIVE EXAMPLES 1 TO 3 

5 

The procedure of Example 1 was repeated except varying the employed dispersant and monomers as 
shown in Table 2 to thereby effect emulsion polymerization. 

Table 2 shows the solid content and average particle size of each aqueous polymer dispersion thus 
w obtained. 

T5 
20 
25 
30 
35 
<0 
45 
50 
55 



9 



•1 

EP 0 304 788 A2 



TO 



75 



a 

ITS 
» 

> 

(0 
fO 

i 



en 



20 



25 



30 



35 



40 



a 



CM 



• O 



in ^ 
• o 

X CS 



• o 

X n 



CO ^ 
• o 
X m 



CM ^ 
• o 
X oa 



• o 

X CM 



c 
o 



c 

8-7 



CM 



o o 



O O O 

iH o 

i-H H H 



o 

CM 
CM 



o o 



1 I 



I o o I ^ u> I 

iH CO 
CM r-l 



O 
H 



I O I O I I 
O i-l 
CM 



o o o 
»H o 

H iH iH 



CM 
CM 



o o 



I 1 



o o 
in 



o o 
in 



in 

CM 



o 
in 



in 



m 

iH 



CO o 



(U 



45 



SO 



55 



it « 

0 0) 
CO 

1 ^ 



4J 

u 
O 

<^ i 

rH 

§ CO s 



>i B 

(0 



o 

rff H 
H >i 
>i X 

U <U 
O 

(0 rH 
>i 

>i -U 

? I 
ffl CM 



>i 

U 

O 



G 

O 



4J 

o 

D 

O 
u 

c 

■) 



CM 



GO O 



O O 

in 



CM 

X) 

^ 0) 
N 

>1 •H 

^ (Q 

dP 0) 

w rH 
O 

4J -cH 

C JJ 

<U U 

4J ITS 



U (IS 
O -H 



>1 w. 

< >l 

rH 
O 
Pi 



O 0) 

rH M 

o > 

CO (0 



6 OP 4J 
•H O ^ 

«^ -s 

« flj > 



U4 

o 

c 
o 

•H 

x> 
a 

rH 
O 
CO 

CO 
D 
O 
0) 
3 

cr 

OS 



c 

u 

no 
•o 
(0 

0) 
no 

•fH 
X 

o 



(0 

x> 

x> 

o 

'O 
(0 

•o 

•rH 

X 

o 



O « 

^ in 
^ o 

H Oi 
>i 

C ^ 



(0 



lu o 



I 



^ o 



c 
o 



cn M-i 

rH ^ 

O 3 -H 

^ CO 4J 

>1 6 rH 

^ 0) O 

CO CO 

CO 

U O 3 

<TS O 

rH 3 
m ITS 

CM CO (TS 



0) 

o 



0) 

o 
o 

CO 

o 

u 
O 

€ 

•o o 

o o 

rH 0) 

c 

CO (TS 
(TS 

O 03 
iH C 
\ 3 

in 

rH no 

U-l C. 
O "H 

s 

o ^ 

(TS <U 
u O 



CM 



10 



0 

« « 



EP0 304 788 A2 



TEST EXAMPLES 1 TO 7 

5 

To 100 parts of each aqueous polymer dispersion as prepared In Examples 1 to 4 and Comparative 
Examples 1 to 3, a hydrazine derivative as specified In Table 3 was added each In an amount as defined In 
Table 3. After stirring, various polymer dispersion compositions (paint compositions) were obtained. 
10 The film forming properties of each paint composition thus obtained were evaluated In the following 
manner. Table 3 shows the results. 

(1) Blocking resistance 

IS 

Each paint composition was applied onto a glass plate to give a film of 50 u in thickness and dried at 
20* C for one week to tiiereby give a sample. A sheet of gauze was placed on the film of the sample and 
further a load of 500 g was applied thereto. After allowing to stand at 50* C for 24 hours, the stickiness of 
the film was evaluated according to the following criterion: 
20 A: nonsticky 
B: slightly sticky 
C: sticky 

D: significantly sticky 

25 

(2) Adhesiveness and water-resistant adhesiveness to alkyd resin film 

Each paint composition was applied onto an alkyd resin film to tfiereby form a film of 50 u in thickness 

and dried at 20*C for one week to thereby give a sample. The sample and another one obtained by 
30 immersing said sample in water at 20 ' C for 24 hours were subjected to a peeling test with the use of an 

adhesive cellophane tape (Callotape®: mfd. by Ntehiban Co,, Ltd.). The results were evaluated according to 

the following criterion: 

A: no peeling 

B: partially peeling 
35 C: completely peeling 

D: lifting of the film at the immersion in water 

(3) Water-resistant anti-whitening 

40 

The water-resistant anti-whitening of each paint composition was evaluated by observing the film with 
the naked eye after immersing the same sample as ttie one used in (1) In water at 20* C for 24 hours. 



45 (4) Rust Resistance 

Each paint composition was applied onto a soft steel plate to give a film of 50 u in thickness and dried 
at 20* C for one week to tiiereby give a sample. This sample was immersed in a 3 % solution of common 
salt for 24 hours and then allowed to stand In tiie atmosphere for one day. Then the formation of rust was 
50 observed with the naked eye and evaluated according to the following criterion: 
A: no rusting 
B: slightly rusting 
C: rusting 

0: significantiy rusting 
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55 The polyacrylic acid hydrazide polymer as shown in Table 3 was prepared by the following method. 
300 g of a 20 % aqueous solution of polyacrylamide (molecular weight: 30,000 to 40.000) and 600 g of a 80 
% aqueous solution of hydrazine hydrate were introduced into a reactor provided with a thermostat, an 
anchor-type stirrer, a reflux condenser, a themnometer and a nitrogen inlet The resulting mixture was 
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allowed to react at 70* C for approximately ten hours under stirring. Then the reaction product was slowly 
added to 10 t of methanol under stirring. The precipitate thus formed was purified through repreclpltation to 
thereby give a polyacrylic acid hydrazlde polymer. As the result of iodometric titration, it was found that this 
polymer contained 75 % by mol of hydrazide groups. 

5 When blended with a hydrazine derivative having at least two hydrazine residues per molecule, the 
polymer dispersion obtained by the emulsion polymerization process of the present invention can give a 
film excellent in blocking resistance, adhesiveness to an alkyd resin film, water-resistant adhesiveness to an 
alkyd resin film and water-resistant anti-whitening. 

While the invention has been described in detail and with reference to specific embodiments thereof, It 

10 will be apparent to one skilled in the art that various changes and modifications can be made therein without 
departing from the spirit and scope thereof. 



Claims 

;5 

1. An emulsion polymerization process comprising: (A) employing as a dispersant a water soluble 
copolymer obtained by adding an alkali to a carbonyl group-containing copolymer, which comprises (a) 0.5 
to 27 % by weight of a carbonyl group-containing monomer unit having at least one aldehyde or keto group 
and a polymerlzable double bond per molecule; (b) 2 to 28.5 % by weight of a monoolefinically unsaturated 

20 carboxyllc acid unit having 3 to 5 carbon atoms; (c) 71 to 97 % by weight of a monomer unit selected from 
among an alkyi acrylate an alkyi moiety of which has 1 to 8 carbon atoms, an alkyi methacrylate an alkyi 
moiety of which has 1 to 8 carbon atoms, a vinyl aromatic compound, a vinyl halide. acrylonitrlle, 
methacrylonitrile and a saturated carboxylic acid vinyl ester; and (d) 0 to 10 % by weight of a monomer unit 
other than those as defined in (a) to (c). with the total amount of the monomer units as defined In (a) to (d) 

26 being 100 % by weight to thereby water-solubilize the same and (B) emulsion-polymerizing, including 
copolymerizing, unsaturated monomer(s) having polymerizable double bond(s). 

2. The emulsion polymerization process as claimed in claim 1. wherein a monomer forming said 
monomer unit as defined in (a) is selected from the group consisting of diacetone acrylamide, acrolein and 
vinyl methyl ketone. 

30 3. The emulsion polymerization process as claimed in claim 1 , wherein said carbonyl group-containing 

copolymer comprises 5 to 25 % by weight of the monomer units as defined in (a). 

4. The emulsion polymerization process as claimed in claim 1. wherein a monomer forming said 

monomer unit as defined in (b) is selected from the group consisting of acrylic acid, methacrylic acid, 

itaconic acid and maleic acid. 
35 5. The emulsion polymerization process as claimed in claim 1 , wherein said carbonyl group-containing 

copolymer comprises 5 to 15 % by weight of the monomer units as defined in (b). 

6. The emulsion polymerization process as claimed in claim 1, wherein a monomer forming said 
monomer unit as defined in (c) is selected from the group consisting of an alkyi acrylate an alkyi moiety of 
which has 1 to 8 carbon atoms, an alkyi methacrylate an alkyi moiety of which has 1 to 8 carbon atoms and 

40 vinyl acetate. 

7. The emulsion polymerization process as claimed in claim 1 , wherein said carbonyl group-containing 
copolymer comprises 75 to 90 % by weight of the monomer units as defined in (c). 

8. The emulsion polymerization process as claimed in claim 1 , wherein said alkali is selected from the 
group consisting of inorganic water soluble alkalis. Inorganic salts which become alkaline when dissolved in 

45 water, aqueous ammonia and organic amines. 

9. The emulsion polymerization process as claimed In claim 1, wherein said unsaturated monomer 
having a polymerizable double bond to be emulsion-polymerized is selected from tiie group consisting of 
an aromatic vinyl monomer, an unsaturated carboxylic acid, an unsaturated carboxylic acid amide, an 
acrylate. a methacrylate, a vinyl halide, a vinyl ester, a conjugated diene 9nd ethylene. 

50 



55 



13 



